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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a defect that 
in the conventional magnetic tunnel junction(MTJ) 
element, magnetic poles are generated on both ends 
since a ferromagnetic layer which will become a memory 
layer is laterally magnetized and an influence of a 

demagnetizing field caused by the magnetic poles on J 7 

bpth ends becomes larger with the shrinkage of the j ^ - i, . -^^^ | ^is 

element which is required for a high density of a 
magnetic memory, resulting in causing unstabilized 
magnetization of the memory layer. 

SOLUTION: On the ferromagnetic layer 14 which will / * 12 

becomes the memory layer of the MTJ element 1 . a i ^ 

closed magnetic path layer 1 7 is formed through metal 
layers 15, 16 and with a central part being separated 
from the ferromagnetic layer 1 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trsuislation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic tunnel joint component which is a magnetic timnel junction component which 
carried out the laminating of the 1st magnetic layer, an insulating layer, and the 2nd magnetic layer to 
order at least, and is characterized by having estranged the center section through the metal layer to a 
side which is [ said insulating regular placing being / of said 1st or 2nd magnetic layer / a layer, and ] 
different, having prepared the 3rd magnetic layer, and constituting a closed magnetic circuit by the 1st 
and 3r(i magnetic layers or the 2nd and 3rd magnetic layers at least. 

[Claim 2] alienation with said the 1st or 2nd a little more than magnetic layer, and 3rd magnetic layer - 
the magnetic tunnel junction component according to claim 1 characterized by preparing at least one 
lead wire in the section. 

[Claim 3] The field where said 3rd magnetic layer touches through said the 1st or 2nd a little more than 
magnetic layer, and said metal layer is a magnetic tunnel junction component according to claim 1 or 2 
characterized by forming the direct lay length of magnetization short from the parallel lay length of 

magnetization. 

[Claim 4] Magnetic memory which carries out the laminating of the 1st magnetic layer, an insulating 
layer, and the 2nd magnetic layer to order at least, and is characterized by using the magnetic tunnel 
joint component which estranged the center section through the metal layer to a side which is [ said 
insulating regular placing being / of said 1st or 2nd magnetic layer / a layer, and ] different, prepared the 
3rd magnetic layer, and constituted the closed magnetic circuit by the 1st and 3rd magnetic layers or the 
2nd and 3rd magnetic layers at least. 

[Claim 5] alienation with said the 1st or 2nd a little more than magnetic layer, and 3rd magnetic layer -- 
the magnetic memory according to claim 4 characterized by using the magnetic tunnel joint component 
which prepared at least one lead wire in the section. 

[Claim 6] The field where said 3rd magnetic layer touches through said the 1st or 2nd a little more than 
magnetic layer, and said metal layer is magnetic memory according to claim 4 or 5 characterized by 
using the magnetic tunnel junction component in which the direct lay length of magnetization was short 
formed from the parallel lay length of magnetization. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic memory which used a magnetic tunnel 

junction component and it. 

[0002] 

[Description of the Prior Art] In recent years, since a big output is obtained compared with a 
conventional anisotropy magneto-resistive effect (AMR) component and a conventional giant magneto- 
resistance (GMR) component, the magnetic tunnel junction (MTJ) component is considered in the 
application to the reproducing head for HDD, or magnetic memory. 

[0003] It is useful that there is no danger that the contents of record will disappear even if the radiation 
whose count of a repeat which does not lose information even if a power source is severed is an infinity 
time carries out incidence, in magnetic memory especially although it is the solid-state memory which 
does not have the operation section as well as semiconductor memory etc. as compared with 
semiconductor memory. 

[0004] The configuration of the conventional MTJ component is shown in drawing 5 . In addition, such 
structure is shown for example, in the publication-number No. 106514 [ nine to ] official report. 
[0005] The MTJ component 4 of drawing 5 carries out the laminating of the antiferromagnetism layer 
41, the ferromagnetic layer 42, an insulating layer 43, and the ferromagnetic layer 44. Here, alloys, such 
as FeMn, NiMn, MnPt, and Mnir, are used as an antiferromagnetism layer 41, and Fe, Co, nickel, or 
these alloys are used as the ferromagnetic layer 42 and a ferromagnetic layer 44. Moreover, although 
various kinds of oxides and nitrides are examined as an insulating layer 43, it is known that the highest 
magnetic-reluctance (MR) ratio will be obtained in the case of 20aluminum3 film. 
[0006] Moreover, in addition to this, the proposal using the coercive force difference of the 
ferromagnetic layer 42 and the ferromagnetic layer 44 of a MTJ component is also made with the 
configuration except the antiferromagnetism layer 41. 

[0007] The principle of operation in the case of using the MTJ component 4 of the structure of drawing 
5 for magnetic memory is shown in drawing 6 . 

[0008] Each magnetization of the ferromagnetic layer 42 and the ferromagnetic layer 44 is in a film 
surface, and it has effectual uniaxial magnetic anisotropy so that it may become parallel or anti-parallel. 
And it is substantially fixed to an one direction by switched connection with the antiferromagnetism 
layer 41, and magnetization of the ferromagnetic layer 42 holds record in the direction of magnetization 
of the ferromagnetic layer 44. 

[0009] It writes in by changing the sense of magnetization of the ferromagnetic layer 44 using the field 
which the current line which magnetization of the ferromagnetic layer 44 used as this memory layer 
detected that resistance of the MTJ component 4 differed by parallel or anti-parallel, read, and has 
arranged near the MTJ component 4 generates. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the MTJ component 4 of the above- 
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mentioned structure, since magnetization of the ferromagnetic layer 42 and the ferromagnetic layer 44 is 
field inboard, a magnetic pole is generated in both ends. Although it is necessary to make the MTJ 
component 4 detailed to attain densification of magnetic memory, the effect of an anti-field by the 
magnetic pole of both ends becomes large with detailed-izing of a component. 
[001 1] Since switched connection is carried out to the antiferromagnetism layer 41 about the 
ferromagnetic layer 42, there is little above-mentioned effect of an anti-field, and it can make zero 
substantially the magnetic pole generated at the edge by constituting the ferromagnetic layer 42 from 
two ferromagnetic layers which carry out antiferromagnetism association as indicated by the U.S. Pat. 
No. 5841692 number official report. 

[0012] However, since the technique same about the ferromagnetic layer 44 used as a memory layer 
cannot be taken, a pattern will take for making it detailed, it will become unstable under the effect of an 
edge magnetic pole magnetizing it, and maintenance of record will be difficult. 
[0013] Then, in order to solve the above-mentioned technical problem, even if a pattern makes this 
invention detailed, it aims at offering the magnetic tunnel junction component to which the 
magnetization condition recorded on the memory layer can exist in stability, and the magnetic memory 
using it. 
[0014] 

[Means for Solving the Problem] This invention is made in order to attain the above-mentioned purpose. 
The magnetic tunnel joint component of this invention It is the magnetic tunnel junction component 
which carried out the laminating of the 1st magnetic layer, an insulating layer, and the 2nd magnetic 
layer to order at least. At least, to a side which is [ said insulating regular placing being / of said 1st or 
2nd magnetic layer / a layer, and ] different, a center section is estranged through a metal layer, the 3rd 
magnetic layer is prepared, and it is characterized by constituting a closed magnetic circuit by the 1st 
and 3rd magnetic layers or the 2nd and 3rd magnetic layers. 

[0015] furthermore, alienation with said the 1st or 2nd a little more than magnetic layer, and 3rd 
magnetic layer — it is characterized by preparing at least one lead wire in the section. 
[0016] Furthermore, the field where said 3rd magnetic layer touches through said the 1st or 2nd a httle 
more than magnetic layer, and said metal layer Moreover it is characterized by forming the direct lay 
length of magnetization short from the parallel lay length of magnetization, this invention magnetic 
memory Carry out the laminating of the 1st magnetic layer, an insulating layer, and the 2nd magnetic 
layer to order at least, and at least to a side which is [ said insulating regular placing being / of said 1st 
or 2nd magnetic layer / a layer, and ] different A center section is estranged through a metal layer, the 
3rd magnetic layer is prepared, and it is characterized by using the magnetic tunnel joint component 
which constituted the closed magnetic circuit by the 1st and 3rd magnetic layers or the 2nd and 3rd 
magnetic layers. 

[0017] furthermore, alienation with said the 1st or 2nd a little more than magnetic layer, and 3rd 
magnetic layer - it is characterized by using the magnetic tunnel joint component which prepared at 
least one lead wire in the section. 

[0018] Furthermore, the field where said 3rd magnetic layer touches through said the 1st or 2nd a Uttle 
more than magnetic layer, and said metal layer is characterized by using the magnetic tunnel junction 
component in which the direct lay length of magnetization was formed short fi-om the parallel lay length 
of magnetization. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on drawing. 
[0020] The example of a configuration of the MTJ component of this invention is shown in drawing 1 . 
As shown in drawing 1 , the MTJ component 1 by this invention consists of the antiferromagnetism 
layer 1 1, the ferromagnetic layer 12, an insulating layer 13, the ferromagnetic layer 14, metal layers 15 
and 16, and a closed magnetic circuit layer 17. And switched connection of the antiferromagnetism layer 
1 1 and the ferromagnetic layer 12 is carried out. Moreover, it joined through the metal layers 15 and 16 
at both ends, and the ferromagnetic layer 14 and the closed magnetic circuit layer 17 are estranged in the 
center section. In addition, a magnetic layer 12 or 14 is equivalent to the 1st or 2nd magnetic layer, and 
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the closed magnetic circuit layer 17 is equivalent to the 3rd magnetic layer here. 
[0021] Alloys, such as FeMn, NiMn, MnPt, and Mnir, can be used as an ingredient of the 
antiferromagnetism layer 11, and Fe, Co, nickel, or these alloys can be used as an ingredient of the 
ferromagnetic layers 12 and 14 and the closed magnetic circuit layer 17, Moreover, although the point of 
MR ratio to 20aluminum3 film is desirable as an insulating layer 13, it does not matter whether it is also 
insulator layers, such as other oxide films and a nitride, or is insulator layers, such as Si film, diamond 
film, and diamond-like carbon (DLC) film. 

[0022] As an ingredient of the metal layer 15, metals or these alloys, such as Ru, Cr, and Cu, can be 
used. The thickness of the metal layer 15 is set as the thickness in which the ferromagnetic layer 14 and 
the closed magnetic circuit layer 17 carry out antiferromagnetism association. Since magnetization of 
the ferromagnetic layer 14 and the closed magnetic circuit layer 17 constitutes a closed loop (closed 
magnetic circuit) at this time, it is avoidable that a magnetic pole is generated at the edge. 
[0023] As for the thickness of the ferromagnetic layers 12 and 14 and the closed magnetic circuit layer 
17, it is desirable that it is [ lOA or more ] lOOOA or less. Since it will superparamagnetism-ize under 
the effect of heat energy if thickness is too thin, as for magnetic layer thickness, it is desirable that it is 
lOA or more, and since it becomes impossible to, avoid the effect of an edge magnetic pole with the 
closed magnetic circuit structure of this invention on the other hand when thickness is too thick, it is 
desirable [ magnetic layer thickness ] that it is lOOOA or less. Moreover, what is necessary is it to be also 
possible for to constitute each magnetic layer from multilayers, and just to set total thickness as 1 OA or 
more lOOOA or less in this case. 

[0024] Moreover, as for the thickness of said insulating layer 13, it is desirable that it is [ 3 A or more ] 
30A or less. When the thickness of an insulating layer 13 is 3 A or less, the ferromagnetic layer 12 and 
the ferromagnetic layer 14 may short-circuit electrically, and this is because an electronic tunnel cannot 
occur easily and a magnetic-reluctance ratio becomes small, when the thickness of an insulating layer 13 
is 30A or more. 

[0025] Moreover, although it dissociates separately and the metal layers 15 and 16 are formed in 
drawing 1 , even if it forms in the continuous single metal layer, it is clear that the purpose of this 
invention can be attained. 

[0026] Next, the perspective view of the MTJ component of drawin g 1 is shown in drawing 2 . Here, the 
ferromagnetic layer 14, the metal layers 15 and 16, and the closed magnetic circuit layer 17 are shown. 
[0027] In drawing 2 (a), magnetization of the ferromagnetic layer 14 and the closed magnetic circuit 
layer 17 constitutes the closed loop (closed magnetic circuit). At this time, magnetization of the 
ferromagnetic layer 14 and the closed magnetic circuit layer 17 serves as anti-parallel in the part (slash 
section in drawing) joined through the metal layers 15 and 16 at both ends. Since the ferromagnetic layer 
14 consists of simple rectangle-like configurations, magnetization of the both ends of the ferromagnetic 
layer 14 has the inclination to turn to the same direction as a center section. On the other hand, since the 
closed magnetic circuit layer 17 has the flection, magnetization of both ends is influenced of the 
configuration, and it not necessarily tums to [ stop / g^i^e direction as a center section. 

Therefore, in order to certainly constitute a closed loop (closed magnetic circuit), it is desirable to 
constitute the configuration of both ends so that magnetization of both ends may turn to the same 
direction as a center section in the closed magnetic circuit layer 17. 

[0028] For that purpose, it is good to constitute, for example in drawing 2 (a), so that the die length 
(inside a of drawing) within the space of both ends may become longer than space depth lay length 
(inside b of drawing). That is, it will be good for the direct direction die length of magnetization to 
consist of short parts joined through the metal layers 15 and 16 in the both-ends field which constitutes 
the closed magnetic circuit from the parallel lay length of magnetization. At this time, shape anisotropy 
can constitute magnetization of the both ends of the closed magnetic circuit layer 17 so that the same 
direction as a center section may be tumed to. 

[0029] Moreover, since especially the configuration of the ferromagnetic layer 17 of having a flection 
influences, the case that the formation field of the ferromagnetic layer 17 is smaller than the formation 
field of a ferromagnetic 14 is sufficient as shape anisotropy, and although the formation field of the 
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ferromagnetic layer 14 and the ferromagnetic layer 17 was shown in the same magnitude, as shown in 
drawing 2 (b), it should just be filling a>b with drawing 2 (a). 

[0030] Next, the schematic diagram at the time of using the MTJ component 1 of this example for the 
magnetic memory 2 in which random access is possible is shown in drawing 3 R> 3. 
[003 1] The transistor 21 has the role which reads and sometimes chooses the MTJ component 1 . "0" or 
"1" information is recorded by the magnetization direction of the ferromagnetic layer 14 of the MTJ 
component 1 shown in drawing 1 , and the magnetization direction of the ferromagnetic layer 12 is 
being fixed. And when magnetization of the ferromagnetic layer 12 and the ferromagnetic layer 14 is 
parallel, resistance is low, and when it is anti-parallel, information is read using the magneto-resistive 
effect that resistance becomes high. On the other hand, writing is realized by reversing the sense of 
magnetization of the ferromagnetic layer 14 and the closed magnetic circuit layer 17 by the synthetic 
field which a bit line 22 and a word line 23 form. 

[0032] The example of arrangement of a bit line 22 and a word line 23 is shown in drawing 4 . In 
addition, 24 is a plate line, it is shown in drawing 4 - as — the center of the ferromagnetic layer 14 and 
the closed magnetic circuit layer 17 - alienation ~ by making circles penetrate a bit line 22 and a word 
line 23, the current value taken to reverse the sense of magnetization of the ferromagnetic layer 14 and 
the closed magnetic circuit layer 17 becomes small, and the power consvunption of magnetic memory 
can be reduced. 

[0033] In addition, it is also possible for it not to be restricted to drawing 4 and to form a bit line and a 
word line on the same flat surface as arrangement of a bit line and a word line. Or it is also possible to 
prepare both or one of wiring near the exterior of a MTJ component, and a process becomes easy by 
doing in this way again. 

[0034] Moreover, although the bit line 22 and the word line 23 are both electrically insulated fi-om the 
ferromagnetic layer 14 and the closed magnetic circuit layer 17 in drawing 4 , it is also possible to 
consider as the electrode for connecting either with the ferromagnetic layer 14 and the closed magnetic 
circuit layer 17 electrically, and detecting resistance change, 

[0035] Although magnetization of the ferromagnetic layer 12 is being fixed in **** by switched 
connection with the antiferromagnetism layer 1 1, it is also possible to take the means of others of using 
the ferromagnetic large ingredient of holding power. 

[0036] Moreover, the effect of the magnetic pole produced at the edge of the ferromagnetic layer 12 is 
mitigable by constituting the ferromagnetic layer 12 fi-om two ferromagnetic layers which carry out 
antiferromagnetism association through a metal layer. Moreover, even if it constitutes the ferromagnetic 
layer 12 from a ferrimagnetism ingredient like the rare earth-transition-metals alloy film of a 
presentation near the compensation point for example, the effect of the magnetic pole of an edge can be 
reduced similarly. 

[0037] Moreover, carrying out the laminating of each class to a reverse order can also be described 
above. Furthermore, although closed magnetic circuit structure was formed only in one ferromagnetism 
above, it is also possible to form closed magnetic circuit structure in both ferromagnetic layers again. 
[0038] Moreover, although **** showed only the MTJ component part, it is clear that an electrode, a 
substrate, a protective layer, an adhesion layer, etc. for current supply sources are needed in actual 
component formation. 
[0039] 

[Effect of the Invention] As mentioned above, since the MTJ component of this invention can reduce the 
effect of an edge magnetic pole, it can hold the magnetization condition stabilized even if the pattern 
was made detailed. Therefore, the magnetic memory of a higher degree of integration is realizable. 
Moreover, since the ferromagnetic layer used as a memory layer takes closed magnetic circuit structure, 
it serves as stability to an external lesJcage field. Furthermore, the MTJ component of this invention can 
reduce the power consumption of magnetic memory again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the configuration of the MTJ component of this invention. 
[Drawing 2] It is the perspective view showing the configuration of the MTJ component of this 
invention. 

[Drawing 3] It is drawing showing the configuration of the magnetic memory using the MTJ component 
of this invention. 

[Drawing 4] It is drawing showing arrangement of the word line and bit line of the magnetic memory 
using the MTJ component of this invention. 

[Drawing 5] It is drawing showing the configuration of the conventional MTJ component. 
[Drawing 6] It is drawing showing the principle of operation of the conventional MTJ component used 
for magnetic memory. 
[Description of Notations] 

1 Three MTJ component 

2 Magnetic Memory 

1131 Antiferromagnetism layer 

12, 14, 32, 34 Ferromagnetic layer 

13 33 Insulating layer 

15 16 Metal layer 

17 Closed Magnetic Circuit Layer 

21 Transistor 

22 Bit Line 

23 Word Line 

24 Plate Line 
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fiBH4«i©(»raSPK:. iJ>% < i 1 o© U - F««:I9:W 

[0018] $ Bfrfe»3 lil14S3!>««flie» 1 x»» 

2?SlStt)ii«?iB#)S®*/rbr}g-r.5>M^{3:. M<b© 
¥tf*[fi]©gS J;'5fiB[^b©it:tf*|6]©S5Ai^< JBfiSS 

©•C*'5. 
[0019] 

[0020] *|£B^CDMT J ^^©tafiSW^S 1 ''On 
f. iaHCjr-rJ;-5fc, *^H^{Cj;-5)MTJ^-?-l«. 

^sstte 1 1 , mmstM 1 2 . 1 3 . mmm 
1 4. ^niii 5. 1 Q^umms&mi 7*^e.^cs. ^ 
s^Mttn 1 1 trnmLM 1 2«35^i^^i/rc» 

HIS, 1 6*/M.rs?^L/. cf>*Si5-c»gfrai/rci 

^Cto. CC-C. ififfil 1 2X»1 4»IS lX»lff2 

[0 02 1 ] iS?ilStt)il l©«f4il^-C»F eMn. 
NiMn. MnPt, Mn I r ^©&^*ffll>SC tJ&s 
-C#. *«14ai2. 1 4SO*H68K)ll 7©M*4iL. 
r«Fe. Co. N i^«cn6©^^«:fflt»SC<b*i 
■Cff */c. tagt® 1 3 i L/T:»MRi:k©**'6.A 1 
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F^-('i'*-;j<> (DLC) iKtSEoateiftJBI-r^or 

[0 0 2 2] ^BJll 5©W4il/r»Ru. Cr> C 
u^©^il^C^3:cn6©^*fflt>2>C 

^im 1 5 cymwimm^m 1 4 iHsassia 1 7 
fiSttife^-rsMJifcia^-rs. c©a#. ?sissttJi 1 4 i 
mm^m \ 7©fiwt»B5Ji'-:/ (kjkss) %flifiSc-rsc 

<l;*>e.. Jga5«:Jlffi*s^-rS©*lH|jgT5Ci3Wr# 

10 [0 02 3] SSrettlll 2. 1 4RCKB!fiaE88lgI 7©)g 

Jl(i, 1 0 A«±l 0 0 0 A«T-C$.-5Ci*W*L 
t,». |gJI*iW-r*-2.<i:§^x*;l'+'-©i3St?ffi^fiStt{k 
brL*^©^. figttBI§l¥«l 0AJW±-C*SC<!:*s 

»su<. M;5*wrr^i:$:^?«©KessifiS 

•C«SSS|5il«i©SJtS*lHl>Sr # % < Ts. i>fceb. 
J|E«1 00 0AJ!J(Tt?4)-5Ci*sSf*Ot,^ ttc. 

^it©MJ¥* 1 0 A&.1. 1 0 0 0 AJaT6ca:s-rn«M 
20 [0024] tfc. mnmrnssi 3<Dmmi,t3Aiu±3 

0 AOTTS>&C<!:*5S?*H<^ cn«> iffe^IglS© 
)SJ1*S3 AiHT-C$)51S-&. 1 2 i^aMffil 1 

4*i«Si9fJK:exa- h-r5oI«fett*i*"5, i»iBWI3© 
3 0 A«±-C* .Si*^. m^© h > ^ JU*^*a# K. 

[002 5] Sfc. SI {cfcC^r^B 15,1 6 WSU 

30 [ 0 0 2 6 ] la 1 ©MT J m^(Dmum^m 2 cc 
TK-r , c c vimm\im 1 4 . ^s® 1 5 . 1 e so'h 

[0 02 7] 02 (a) fCfct,»-C. 5*6814)11 4 iKiS 

88® 1 7©{S{b{sm-'u-:'" (mmss) ^mfS.Lx<,^i>. 
•&siJ:» (@*i4«ggp) -c«. ^m^m 1 4 iB3as§® 1 
(ommjiBinxmis. snrc^sci^^e, mm^m 1 4 

©Mil8SIJ®8BE{b»4'ifeSBiPi;*|oI«:l^< «|fiJ*i*S. 

(KESSS) €:filll«:#fiS-r-2>/cJst)tC«> BBlSSg®17(C 

*j i^-r MS8SI5©sa{ bJiittiffiaPi 1^ G:^isj=feiSK J: 'J CC. 
Mffi^©j^*^e*«fiS-r -5 c i * Lt*. 

[002 8] -?■©/(:*«:«. {»|x«02 ( a ) (Cfet> 

■c. Msaj©iffiffiF*9-c©s3 (041 a) mmmn^ 

50 B15. 1 6 4/MyrS^Urt»SS15^-C«. fi8{b©T 



mm 1 7 CDMffigi50!B{t«cf ASPigl i;:)3(^il4[fi] < J: ^ 
[ 0 0 2 9 ] */c, 02 ( a ) -Cli, ?SettJl 1 4 i% 

^«J:'3/jN3t^«^-C4>a<. 02 (b) iC^-TJc^tc 
a>b*j®/cL/ri,>n«St,», 10 
C003 0];>:CC, *ICteM®MT J l 

3«:^-r. 

[0 03 1] h v>-:^^i?2 U3:^*fflL/B#KMTJ^ 

T-i*sj;?-r^.'t9:Sd*«urt,^.5.. "O" . "i-wit 
mtm 1 ccm-TMT J 1 o^m^m 1 4 cDffiafb:^iBi 
K J: orSBiS^ liTfc 0 , ^iKttis 1 2 ©e{fc:)?rS]«® 
^snrt,*-So •eur, 1 2 i^ssffii 1 4© 

»{b*s^tf©a#«i6Ci«i*i{a< . S¥tT©B#BffiCifii*s 
^ < ?c S 1 10 fi8»tttia3!»l^*ipj« L rtt*a«rSS*tB 20 

fiR-r-5^fiSlll?{c<}; -p-C«ilttJl 1 4&i>'^lS8g)l 1 7 

©fi8fb©iS] # *siE-r -set rjii^s n-5 . 

[0 03 2] 04K:fcry VU2 2tV-YU2 3©SBg 
oM^^-t, iiis. 2 4«7'U- h7-^>-C*-2>. 04 

KTj^-r J: ^ fc> m&mm 1 4 .besiffiiga 1 7 ©ctJ^stia 

gPrt^Cf -;' |-i|l2 2 iy- Fi^2 3*eji$-t±^CifC 

<fc 0 . KfiSttis 1 4jsi.ammsm 1 7 ©fig^t©ifii&*s 
«-r-5©(cs-r5msEEfii3&*/hs < . isa^^* y©r« 

[0 03 3] tsis. 1 5» VmSLC^V- Ki^©|Sg<b LX 
K. 04KflJRgSn-5Ci««i:< , tf-^ hJ^i '7- Ki® 

«::^r 0 < B % ^. ©K^^M t j m^-©nasja 

[0 03 4] 04{Ctet^rBtf -:' hig|2 2 iC- 

3 «<t 4>(C«J8ttjl 1 4S0>'MiaK® 1 7 

Rz/mmmmi7 tm^tfticmmL, mtmitiikm-r 40 
[003 5] ±a-e«> m^mm 1 2 ©fi8ft«js?fifi8i«fe 

m 1 <!:©55g|ifS^«:j:»5@^§nrt».5*i. «f#;^© 

:/c* t»?affia£tti*i44fie«-r ^»^©-e©ftfe©*s* i s c 
[ 0 0 3 6 ] s/c. ifeis«=&:rt-i/rs?aia[tst*s^-r*n 
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o©?SiStt)l-C!S?ittJl 1 2 ^:«fiS-r ^ C i «: ct 0 > ^ 
fiSttHl 2©«g|5«:^DSfia«S©iiW?r^i^-C#^o S 
/c. ?S?lttJll 2*«?iJ^«1fi«,-#.ififi^ffl^©#±a-S 

(cfflgi5©sa^©us*fijis-c# 
[003 7] ±iaittjM©)8^«:#®^&SJi-rs 

CifenJfig-CAS. WiCitc. ±ge-C«— *©?a?att© 

«3i*J^R£-r 6 c i 4> pjfifer* ^. 
[ 0 0 3 8 ] ±^-e«. MT J JR^aJ^**^ 

S«. «ilJl&t>'ffi#gl?*S!il>S tt£i>ctkim h1s>X 

[0039] 

[^HJ©?**] J':^±©J:^{c. :*:BHJ©MT J^-?««g 
gBeffi©i5!B«:{6j«-CtSC<!:*>P>. >'<^?->3&s?»iffl{b 
Stir«>^^L/c!afb«W8l*fig}5j-rSC<!:*5-C#S. 

o-r, j:Offii,>^@f©aaiMy*';*i^3s-r-2.c<!:*st? 

i,Cti!»e>, JI-gKSajKfjKc^fLr^^iftS. Etc* 

m 1 ] :$:^H^©MT J m^(Dmf&>S:9n-rmx$,i,, 

[02 ] *^B^©MT J jg^-©^^*^-rMm0r*) 

[03 ] *|%B^©MT J 5R^%ffll»/c?a«>* 'J ©«fiR 
[04] *l%W©MTJSR^4ffll,»/cl8«^^r';©'7- 

[05] se*©MTJss-?-©«fi£*^-r0-c*s. 
f'pjia*7S-r0t?*5. 

I. 3 MTJ^T- 
2 mSi.Jf'f:') 

II. 31 m.^mnm 

12, 14. 32. 34 mmi^m 

13.33 i^i^ 
15. 16 

1 7 mms&m 
21 h 7 $ 

2 2 l^vY-m 
2 3 C'-Fi^ 
24 T-U-h^-Y^ 



(6) 
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